Background: The ABO and Rhesus (Rh) blood group systems are important for transfusion of blood and its components, organ transplantation, genetic studies and in medico-legal issues. Despite the long list of several other blood groups discovered so far, the knowledge and distribution of ABO and Rh-D blood group are essential for effective management of blood bank inventory.
INTRODUCTION
The ABO blood group system initially described by Karl Landsteiner in 1900, remains the most important blood group system in transfusion and organ transplantation medicine. It is the only blood group system in which individuals predictably have antibodies in their serum to antigens that are absent from their red blood cells. This occurs without any exposure to red blood cells (RBCs) by transfusion or pregnancy. So they are often referred as 'natural' or 'expected' antibodies. These naturally occurring antibodies are produced in response to the environmental stimulants such as bacteria which ar e chemically similar to A and B antigens. 1 These antibodies are capable of causing haemolysis in vivo. Likewise, transplantation of ABO incompatible organs is associated with acute humoral rejection. Because of these clinical consequences, ABO grouping remains the foundation of all pretransfusion testing.
Rhesus (Rh) syst em is the second most important blood group system from transfusion point of view. Identification of Rh system is important to prevent the erythroblastosis foetalis which commonly arises when an Rh negative mother carries an Rh positive foetus. Despite the long list of several other blood groups discovered so far, the knowledge and distribution of ABO and Rh-D blood group are essential for effective management of blood bank inventory as well as useful in populatio n genetic studies, r esear ching population migration patterns and resolving certain medico-legal issues especially in paternity testing. Knowledge of blood group distri-bution of ABO and Rh blood group will help a lot in reducing the maternal mortality rate, as access to safe and sufficient supply of blood will help significantly in reducing the preventable deaths throu gh effective management of blood bank inventory.
The knowledge of distribution of ABO and Rh blood groups at local and regional levels are helpful in the effective management of blood banks and safe blood transfusion services. The present study seeks to provide data on regional distribution of ABO and Rh blood group antigens in blood donors attending our tertiary care teaching hospital. 2 were included in this study. The blood collections were from the voluntary donors who donated blood either at outdoor blood donation camp or in our blood bank and from replacement donors who donated at our blood bank. ABO and Rh grouping was performed for each sample using tube agglutination method according to our departmental standard operating procedure. The reagents used were anti-A, ant i-B, ant i-AB and ant i-D manufactured by Tulip Diagnostics (Tulip Diagnostics (P) Ltd, Verna, Goa, India). All blood group "O donors were tested by anti-H lectin (Tulip Diagnostics (P) Ltd, Verna, Goa, India) to rule out Bombay blood group. All antisera used were monoclonal reagents and were used after subjecting it to quality control test like titer and avidity for each new lot used. A cells, B cells and O cells prepared in house for reverse grouping were pooled from three different kno wn donor samples. Forward grouping was done by one techni-cian and reverse grouping by another technician; thus, one served as a check on the other. Frequency and percentage fo r each variable wer e calculated and 95% confidence intervals (CI) were taken to define normal range.
MATERIAL AND METHODS

This is
Allelic frequencies were calculated under the standard assumpt ion of Hardy-Weinberg equilibrium with Ceppilini correction. Table 3 . [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] 
DISCUSSION
All human populations share the same blood group systems; although they differ in the frequencies of specific types. The incidence of ABO and Rh groups varies markedly in different races, ethnic groups, and socioeconomic groups in different parts of the world. The frequencies of ABO and Rh blood groups vary from one population to another and time to time in the same region. The prevalence of a blood group antigen or phenot ype is determined by testing RBCs from a large random sample of people of the same race or ethnicit y wit h a specific ant ibod y and calculating the percentage of positive and negative reactions.
Blood groups are genetically determined. The vast majorities are inherited in a simple Mendelian fashio n and have stable characteristics. 17 Gene for ABO and Rh antigens are present on the 9th and 1st chromosomes respectively. 18 The autosomal inheritance for A in A/O is said to be dominant as it is expressed when only one member of a pair of autosomes carries the gene (heterozygous state); A and B in A/B is said to be codominant as each member of an autosomal pair carries a different allele (also a heterozygous state). The inheritance for O in A/O or B/O is said to be recessive trait as one that is not expressed by heterozygotes, but homozygous state; O/O will be present on both members of an autosomal pair. 19 The term Rh refers not only to a specific red blood cell antigen but also to a complex blood group system that is currently composed of 58 different antigenic specificities. 20 Among these The study of distribution of blood groups is important as it plays a vital role in blood transfusion, organ transplantation and some groups have shown associations with certain diseases like duodenal ulcer, gastric cancer, diabetes mellitus, urinary tract infection and Rh and ABO incompatibilities of newborn. 21 Majority of the studies within India have described a large number of male donors compared to female donors. 22 In our study we observed 96.9% of males and 3.1% of females. This may be due to lack of motivation, fear of blood donation and nutritional health status of female donors.
The present study shows blood group O (41.7%) to be the most common blood group followed by B (32.2%), A (20%) and AB (6.1%). This prevalence is in concordance with the studies done in rest of the India except for the northern region where blood group B was found to be the most common. Data from Australian red cross blood service showed that the most common blood group was O, followed by A, B and AB. 23 The blood group O is also the most common blood type in populations around the world, including the USA 24 and Western Europe. 25, 26 In a study from Pakistan 27 it was reported that the most common blood group was B which was similar to most of the studies from northern parts of India. In contrast to our study, in a study from Nepal 15 blood group A was found the most common in their region. In a large multicentric study 28 it was observed that O group donors were the most prevalent (37.1%), followed by B (32.3%), A (22.9%) and AB being lowest (7.7%). The findings were similar to that of our study and that expected under the Asiatic trend of O being the most frequent followed by B, A and AB. 4 The prevalence of Bombay blood group in our study was found to be higher (0.03%) when compared to the studies done in Bengaluru (0.016%), Tamil Nadu (0.004%) and Karnataka (0.005%). In a study 29 the prevalence of Bombay phenotype in their donors and patients was reported to be 0.007% and 0.014 % respectively with an overall prevalence of 0.011%. In general population the prevalence of Bombay blood group is about 1 in 10,000 in India and 1 in 1,00,000 in Europe. 30 High incidence of Bombay phenotype had been reported from Orissa in eastern India, among Kutia Kondh tribe. 31 Another study 32 from northwestern Orissa reported an average of 1 in 278 to be Bombay phenotype among Bhuyan tribal population. Population surveys are needed to detect Bombay blood group, which is commonly mistaken as "O" group. It is necessary in all the blood banks to maintain a detailed registry of these rare blood groups as they can be used as donors in case o f emergencies. In the present study the calculated gene frequencies for I A (p), I B (q) and I O (r) were 0.1398, 0.2148 and 0.6454 respectively. In a multicentric study done by Agrawal et al 13 showed the gene frequencies for I A (p), I B (q) and I O (r) were 0.1653, 0.2254, 0.6093, both were comparable showing the highest value for O (r) followed by B (q) and A (p); with O being the most frequent followed by B and A. Our findings were similar to those reported in another study. 33 The incidence of Rh D positive blood group in most of the parts of India varies from 94% to 98% whereas Rh D negative from 2% to 6%. 28 The Rh-negative phenotype occurs in 15% to 17% of Whites, but is not as common in other ethnic populations. 34 Our present study had 92.8% of donors to be Rh D positive and 7.2% to be Rh D negative. The Rh D negative population was higher as compared to the other parts of India. This comparison suggests that the heterogeneity in blood groups observed in the different populations may be due to genetic and environmental factors.
Knowledge of blood group systems helps in efficient management of regional blood bank and transfusion services in emergencies. In addition, the data generated would be helpful to the researchers to explore the factors responsible for the observed distribution patterns of the studied blood group systems.
